The energy dependence of the Deck-type model is discussed and shown to be in good agreement with data on the low mass nucleon diffractive dissociation.
I. INTRODUCTION
Recent measurements of the low mass nucleon diffractive dissociation 1 display the following picture.
The most prominent feature of the missingmass spectrum at small jt ( is a broad enhancement with maximum at M -1. 4 x GeV.
The main contribution to this bump comes from one-pion production channel.
On the top of the bump some narrow resonance peaks are superimposed.
The integral contribution of these resonance peaks in the low-mass region ( Mx2 5 3 GeV) is much smaller than the contribution of the bump. This is clearly seen in Fig. 1 showing recent ISR results for reaction pp -. rr+np. 2
The cross section in the bump region has very steep t-dependence and dies away quickly as .I t \ grows.
As a result at ,(t [ > 0.2 GeV2 the resonance contributions become comparable with bump contribution.
In our previous paper3 we discussed the relevance of the peripheral Drell-Hiida-Deck (DHD)-type model4 to the nucleon excitation in the region of
GeV bump.
Taking into account absorptive corrections this model was shown to give a reasonable explanation for the main properties of the low mass diffractive dissociation.
In the present paper we shall use this model to obtain some information on high mass nucleon dissociation. One of the possible ways to do so is to assume that the DHD-type diagram retains its importance at high Mx. Then the sum of these diagrams will lead to a pion-triangle model for triple Regge couplings ( Fig. 2 ). However it is hard to believe that DHD-type contributions would be only important at high Mx. Many other contributions may enter the play so we do not expect qualitatively correct results in this approach. The other way is to use DHD model only in the region where it is known to be important, i. e., at low M x, and connect it with high-mass region by finite mass sum rules (FMSR). 5 The reason for using the model for low mass inelastic scattering rather than the experimental data itself is the following.
In In what follows we shall assume:
It means that the FMSR should be valid for low cutoff which we choose at Mx2 = 3 GeV2.
(ii) The whole 1.4 GeV bump will be described by DHD-type model for one-pion production. Two-pion channel can also be easiIy accommodated in our scheme by Ali-production. Estimation for An gives, however, relatively small (s 15%) contribution which we shall neglect.
(iii) Guided by experimental data2 we shall also neglect resonance contributions into sum rule integrals. 
where
ai and P,(t) are trajectories and residues of Regge poles and Xi(t) is a signature factor
In what follows we choose ap(t) = cu,(t) = eU(t) = i/2 + CRY. The p contribution + -which is responsible for the difference between pi -, T -, and no-N scattering is known to be relatively small. It can be estimated from the data on a*p total cross sections: I* u* =Im(P+f*P)t=o = 21.3 + (20.35 5-4 .55) s1 -l/2 . 
The subenergy s1 is connected with total energy s by the following relation:
where A, B, and C are known functions of s and Mx. 3 Thus the Eqs. (8) and (10) 
and
Let us now compare these formulae with experimental data. We can fix the parameters pR and 5, from the data on HN scattering. Parametrizing residue functions by usual exponential expression b.t Pi(t) = Pi(O) e l we take for simplicity bl, = bR = b,,: and choose the value 6 GeV -2 0 12 for bvN.
From (5) and (6) x ijk (21) where Gijk(t) = yaci(t)Yacj(t) x';(t) Xj(t) gijk(t)ImXk ( 'bbf(') gfff(t) sin2r4u R (t)
The arguments for this "weak" form of exchange degeneracy are based on the assumption of the normal two-component duality for nondiffractive terms of Eq. (21). However, as we shall see in the next section, application of our model to pp -f Xp rules out the normal duality for nondiffractive terms.
Thus we are left with all 6 unknown functions G. uk entering the expression (21) plus two ~--meson terms which we shall consider separately.
The high and low Mx behavior of inclusive cross section can be connetted by finite mass sum rules. 5
" 2 where
We shall use the first moment (n =1) sum rules and saturate the lowenergy integral with elastic and DHD-contributions, considered in the previous section. Then, in accordance with their s-dependence, the contributions into low-and high-mass parts of the sum rules can be separated into three relations, shown graphically in Fig. 3 :
In principal one can write down the sum rules also for n- (24) gives us three equations which can be used to reduce the total number of 6 unknown triple Regge couplings to 3.
IV. ESTIlUATION OF THE TRIPLE REGGE COUPLINGS
In this section we shall discuss some applications of the Eqs. (24). We shall examine cases of normal and abnormal duality for diffractive and nondiffractive terms and estimate triple Regge couplings for these cases.
Let us start from the two last equations (24) for nondiffractive terms.
In the case of normal two-component duality we can split these equations and obtain the following expressions for nondiffractive triple couplings :
"0 (29a) GPRP 1.5 -(dp + dR't ct) = 1.5 -(aIp+ak)t <DPR' yO GRRRW = 1.5 -2@kt
At small ItI G pRR(t) is very small and negligible. The other triple couplings are shown in Fig. 6 . In the case of abnormal duality the expressions for
Gijk will be the same, but with Eij and Dij interchanged. In this case GpRp (t) is negligible and the others are shown in Fig. 6 by dashed lines. We want to stress that in both cases the cross terms are very large. 18
Let us consider now diffractive terms.
In the previous calculations l9
based on the simple version of this approach, all nondiffractive terms were neglected.
Guided by an approximate M -2 x dependence of the experimental pd -Xd cross section, it was also suggested that the G PPR is small and negligible. Then the steep t-dependence of the DHD contribution combinesin (24) with vanishing at t + 0 <Epp (t)> and leads to a moderate t-dependence for GPPP 2,zt i9 (t) -4,3e . In the present case when secondary contributions are taken into account the relative value of the DHD term decreases and as a result G ppp(t) becomes more flat (see curve 1 in Fig. 7) . The other cases shown in Fig. 7 are the following:
(2) normal duality:
GPPR ( Curve 1 in Fig. 8 We can give up the normal duality for the cross nondiffractive terms, connected with R + N -f P + N scattering, maintaining it for R + N + R + N.
The nondiffractive contributions in this case are shown by curve 1 in Fig. 9 , and the whole cross section for abnormal and normal diffractive terms --by curves 2 and 3 correspondingly. Both these curves are in disagreement with data, although curve 3 is closer. Figure 10 shows the comparison with data for the case of normal cross terms ij = RP and abnormal ij = RR. Abnormal diffractive terms lead to curve 2 which is close to data while normal disagrees (curve 3).
All the cases are summarized in Table I , where 'norm" and 'Ab" mean normal and abnormal two-component duality.
A plus in the last column indicates closeness of the predicted results to the data, while a minus shows apparent disagreement. CALT-68-434 (1974) .
FIGURE CAPTIONS
The mass spectrum for the nrr+ 2 Fig. 1 .
system. The resonance peaks are clearly seen in the backward Jackson hemisphere. The area under these peaks is much smaller than the sum of areas of nonresonant bumps in the forward and backward Jackson hemispheres. 
